^ Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11 )Publication number : 2002-367763 
(43)Date of publication of application : 20.12.2002 



(51)lnt.CI. 



H05B 6/10 

C21D 1/42 

C21D 9/60 

// H02M 7/48 



(21)Application number 


: 2001-176919 


(71)Applicant : 


MITSUI ENG & SHIPBUILD CO 








LTD 


(22)Date of filing : 


12.06.2001 


(72)lnventor : 


NANBA HIDEYUKI 








UCHIDA NAOKI 








KAWANAKA KEIJI 



(54) HIGH FREQUENCY INDUCTION HEATING DEVICE AND HEATING METHOD 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a drastic 
decrease in treatment volume of one material by 
designing of a power supply device with a standard 
set on another material, concerning broad and narrow 
plates with large difference in voltage and current 
matching of a load circuit 

SOLUTION: A resonant inverter is used at a power 
source part, an adjustment capacitor 28n is 
connected in parallel with a matching capacitor 26 
carrying out matching with a heating coil, and at 
same time, a switching means 30n of conducting 
circuit is fitted to the adjustment capacitor. Capacity 
of the matching capacitor is to be variable by 
switching of the switching means according to kinds 
of metal plates as heating objects. 
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* NOTICES * 

iTPO and NCI PI are not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word wliich can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The induction heating apparatus characterized by having used the resonance mold inverter 
for the power supply section, having formed the switching means of an energization circuit in said 
capacitor for adjustment, having switched said switching means corresponding to the class of metal 
plate for heating while connecting the capacitor for adjustment to the adjustment capacitor and 
juxtaposition which perform adjustment with a heating coil, and enabling modification of adjustment 
capacitor capacity. 

[Claim 2] The induction heating apparatus characterized by using a resonance mold inverter for a 
power supply section, forming the switching means of an energization circuit in the adjustment 
capacitor by which parallel connection was carried out and said adjustment capacitor of the plurality 
which performs adjustment with a heating coil, and coming to prepare the controller which switches 
said switching means corresponding to the class of metal plate for heating. 
[Claim 3] the size of the metal plate for heating invested in the soaking pit of a gas furnace and 
others — strange — the heating approach using the induction heating apparatus characterized by 
performing the temperature control of the soaking pit by which it is accompanied further before 
attainment of a size-change part, carrying out adjustment heating of the underheat field 
accompanying a temperature control with an induction heating apparatus, and making soak heating. 
[Claim 4] the size of the metal plate for heating invested in the soaking pit of a gas furnace and 
others ~ strange — the heating approach using the induction heating apparatus characterized by 
performing the temperature control of the soaking pit by which it is accompanied further after 
attainment of a size-change part, carrying out adjustment heating of the xmderheat field 
accompan3dng a temperature control with an induction heating apparatus, and making soak heating. 
[Claim 5] Said induction heating apparatus is the heating approach using the induction heating 
apparatus according to claim 3 or 4 characterized by using a resonance mold inverter for a power 
supply section, changing the capacity of the adjustment capacitor which performs adjustment with a 
heating coil according to modification of the size of the metal plate for heating, and becoming as 
heating being possible near the rated injection power. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heating approach using the induction heating 
apparatus and this which enabled it to maintain the amoimt of setting heating, even when the heating 
approach which used an induction heating apparatus and this is started, especially the bearer rate of 
the metal plate for heating is changed. 
[0002] 

[Description of the Prior Art] When heat-treating sheet metal with soaking pits, such as a gas 
furnace, continuously conventionally, and the width of face of the plate to which it is difficult for, 
and plate leaping of the management of the standup temperature of a gas furnace is carried out since 
the controllability of temperature is bad is changed, adjustment of an injection heating value poses a 
problem. For example, while the board width makes a width-of-face change from a large thing to a 
small thing, when it is going to carry out continuation heating, he joins mutually the broad plate 
which it lets out from coiler, and the following narrow plate, and is trying to let it pass to a heating 
furnace continuously. However, if the amo\mt of heating is decreased according to a narrow-width 
plate before a joint part reaches, the imderheat part of a broad plate will occur, and if the amount of 
heating required for a broad plate is conversely supplied to the joint part of a broad plate, the amount 
of superfluous heating unit will generate in a narrow-width plate. Therefore, since the standup of 
temperature is very slow when the plate fi-om which a width method differs succeeding a soaking pit 
like a gas fumace tends to be passed and it is going to heat, underheat and a superfluous heating field 
will be generated in the joint part of a dissimilar material. 

[0003] Although an induction heating apparatus is one of those have good temperature control 
nature, when heating a metal plate with this kind of induction heating apparatus, a proper fi-equency 
becomes settled with the size of a plate, and injection power becomes settled by whenever [ stoving 
temperature ]. Therefore, it is heat-treating by fixing the rate of the metal plate which usually passes 
continuously. However, when the size of heated material changes (for example, when changing fi-om 
a broad plate succeeding a narrow- width plate), in order to hold the processing tonnage in processing 
Rhine imiformly not related to modification of a plate, the bearer rate of a narrow- width plate will 
become quick. If an induction heating apparatus is made to pass this, the power suppUed to per imit 
area will become small, and it will become impossible to heat to whenever [ desired stoving 
temperature ]. Therefore, when heating a plate conventionally using an induction heating apparatus, 
the induction heating apparatus set corresponding to the criteria size of heated material was used, and 
a throughput is restricted in heated material other than criteria size. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since it corresponds to the demand of limited 
production with a wide variety, it is desirable to enable it to also process an induction heating 
apparatus corresponding to two or more sorts. However, although the temperature up operation by 
the induction heating apparatus is proportional to a coil ciurent, the coil current itself is proportional 
to the capacitor of a fi-equency and an adjustment capacitor, and a coil electrical potential difference. 
Moreover, maximum in general property of resonance mold inverter rated injection power W (kW) 
is set on the rated maximum electrical potential difference. 

[0005] Therefore, although it is going to maintain the throughput in heating Rhine of a plate 
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xmiformly and a bearer rate is gathered, when changing into narrow-width material from broad 
material especially, it becomes imderheat by making the bearer rate of heated material quick. Since 
rated injection power is set on the maximum electrical potential difference of rating as mentioned 
above with the single induction heating apparatus although it will be necessary to increase a coil 
electrical potential difference if it is going to increase a coil current in order to prevent this, the 
problem that power cannot be raised will be produced. 

[0006] This invention aims at offering the induction heating apparatus which can solve the problem 
that the throughput of the ingredient of another side will decrease remarkably, about a broad plate 
which voltage-current matching of a load circuit is large, and is different in order to carry out 
induction heating of the heated material of size which is different, without switching a frequency 
paying attention to the above-mentioned conventional trouble, and a narrow plate since criteria are 
put on one side and a power unit is designed. It aims at controlling the fall of the throughput 
generated from constraint of matching of the load circuit in an induction heating apparatus in the 
ingredient of the wide range board width. 

[0007] Moreover, in case the heated material of a class which is different with soaking pits, such as a 
gas fiimace, is heated continuously, it aims at offering the heating approach that generating of the 
field used as the underheat accompanying the transitional temperature control when performing the 
temperature control of a soaking pit to compensate for modification of a kind of material or 
superfluous heating can be prevented. Namely, the heatiag approach which can carry out proper 
heating of the plate from which the board width differs by using the high induction heating apparatus 
of temperature control nature as an auxiliary heating means of management of standup temperature 
continuously with a soaking pit like a soaking pit is aimed at offer 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the induction 
heating apparatus concerning this invention uses a resonance mold inverter for a power supply 
section, and while connecting the capacitor for adjustment to the adjustment capacitor and tfie 
juxtaposition which perform adjustment with a heating coil, the switching means of an energization 
circuit is formed ia said capacitor for adjustment, said switching means is switched corresponding to 
the class of metal plate for heating, and it carries out that modification of adjustment capacitor 
capacity is possible. 

[0009] Moreover, the induction heating apparatus concerning this invention is considered as the 
configuration which used the resonance mold inverter for the power supply section, formed the 
switching means of an energization circuit in the adjustment capacitor by which parallel connection 
was carried out and said adjustment capacitor of the plurality which performs adjustment with a 
heating coil, and formed the controller which switches said switching means corresponding to the 
class of metal plate for heating. 

[0010] The heating approach using the induction heating apparatus concerning this invention 
performed the temperature control of the soaking pit accompanying size change of the metal plate 
for heating invested in the soaking pit of a gas fiimace and others before attainment of a size-change 
part, and it constituted it so that adjustment heating of the underheat field accompanying a 
temperature control might be carried out with an induction heating apparatus and soak heating might 
be made. 

[001 1] Moreover, the temperature control of the soaking pit accompanying size change of the metal 
plate for heating invested in the soaking pit of a gas fiimace and others was performed after 
attainment of a size-change part, and it constituted so that adjustment heating of the underheat field 
accompanying a temperature control might be carried out with an induction heating apparatus and 
soak heating might be made. In these cases, said induction heating apparatus uses a resonance mold 
inverter for a power supply section, changes the capacity of the adjustment capacitor which performs 
adjustment with a heating coil according to modification of the size of the metal plate for heating, 
and makes heating possible near the rated injection power. 

[0012] Since it will be conveyed rather than the broad material of the preceding paragraph at high 
speed, the load limitation resulting from a Umit of the inverter output cvirrent or an electrical 
potential difference can be avoided, and it enables it to heat the sheet metal of the wide range board 
width without the fall of throughput by applying a lower heating frequency to the narrow material 
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which needs a high cxirrent more about the current which flows to a heating coil according to the 

above-mentioned configuration. 

[0013] 

[Embodiment of the Invention] The concrete operation gestalt of the heating approach using the 
induction heating apparatus and this concerning this invention is explained to it at a detail, referring 
to a drawing to below. Drawing 1 is the block diagram of the induction heating apparatus concerning 
the gestalt of operation of this invention. The induction heating apparatus 10 concerning this 
operation gestalt is equipped with a power supply section 12, and the matching section 40 and the 
load coil section 14 to which power is supplied from the power supply section 12 concemed. By the 
thyristor, the power supply section 12 had the rectification section 16 which is the rectifier circuit in 
which the bridge circuit was formed, and is connecting AC power supply 1 8 to the rectification 
section 16 concemed. And the inverter (inverse transformation section) 20 is connected to the output 
side of the rectification section 16 through the smooth reactor 18. In the case of an operation gestalt, 
an inverter 20 is a current mold and is formed by the bridge circuit which consists of the side which 
carried out the series connection of diode and the transistor as everyone knows. 
[0014] The load coil section 14 linked to the output side of an inverter 20 has the heating coil 22 
which is a load coil for heating heated material. And the adjustment capacitor 26 is connected to 
juxtaposition and the parallel resonant circuit is formed in a heating coil 22 and its load equivalent 
resistance 24 by the heating coil 22 and the adjustment capacitor 26. That is, in the case of an 
operation gestalt, the inverter 20 constitutes the parallel resonance mold inverter. 
[0015] Here, in the induction heating apparatus 10 concerning an operation gestalt, two or more 
capacitor 28n for adjustment (n= 1,2,....) which functions on said adjustment capacitor 26 and 
juxtaposition as an adjustment capacitor too is connected. Moreover, 30n (n= 1, 2, ....) of switching 
means of an energization circuit is formed in said capacitor 28n for adjustment, corresponding to ttie 
class of metal plate for heating, 30n of said switching means is switched, and modification of 
adjustment capacitor capacity is enabled. The controller 32 for operating 30n of this switching means 
alternatively will be formed, capacitor 28n for adjustment chosen by the conmiand of a controller 32 
will be in an operating state, and the adjustment capacitor of a heating coil 22 can be changed. 
[0016] Now, sheet metal is performed as follows for changing an adjustment capacitor by the 
controller 32 about the case where it considers as a heated member. In the case of sheet metal, in 
order to make a frequency high, a heating coil 22 becomes with one turn, £is shown in drawing 2 . 
Energy-density W/cm2 which can be suppUed to the unit surface area of sheet metal 34 is [Equation 

!]• 

9 I 

jr/aw*oc/>x/»xK 

It can express by carrying out. Here, they are Ixoil current, fheating frequency, and the constant 
determined from K: current depth of penetration and board thickness. A constant K is expressed as 
follows. 
[Equation 2] 
^ sinhfa/A)-m(a/A) 
cosh(a/A)+oos(a/A) 



Here, they are arboard thickness and deltaxurrent depth of penetration (refer to drawing 3 ). 
Moreover, depth-of-penetration delta is [Equation 3]. 



Aoc 



i 



It is expressed by carrying out. 

[0017] Here, the relation between a coil current and a coil electrical potential difference is [Equation 
4]. 
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It can express. However, the amount of Cradjustment capacitors, Vxoil electrical potential 
difference, L: It is a coil inductance. 

[0018] Moreover, a frequency and the relation of C and L are [Equation 5]. 



/ 




It is [Equation 6] when it comes out, and five formulas are substituted for the relational expression of 
the coil current I of four formulas, since it is. 



It becomes. 

[0020] What is necessary is just to enlarge C, when L fixes V since it is fixed when the number of 
coils is one, and enlarging W/cm2. Here, from five formulas, if C is enlarged, f will become small, 
consequently the current depth of penetration shown in three formulas becomes large, and K 
decreases. That is, injection power W/cm2 can be enlarged by enlarging C in the range in which K 
does not decrease. 

[0021] On the other hand, output voltage V and the relation of the output possible power kW are 
shown in drawing 4 as a general property of a frequency converter, i.e., an inverter. Namely, 
kW=100% can be obtained at the time of V= 100%. From the now and above-mentioned seven type 
to [Equation 8] 



C will be determined, if need W/cm2 is inputted when a next door and V are fixed at 100%. 
Therefore, the automatic operation of C can be carried out. 

[0022] Therefore, the board width dimension of a heated ingredient, board thickness, line speed, a 
temperature up value, etc. are inputted into a controller 32 as input data for an operation, and it is 
made to compute required injection power W/cm2 based on this. Thereby, the capacitor C of the 
optimal adjustment capacitor is determined based on the above-mentioned formula 8. What is 
necessary is to ask for the difference of this and the calculated capacitor, and just to carry out ON 
actuation of the 30n of the switching means corresponding to capacitor 26n for adjustment so that it 
is in agreement or may approximate to a part for the capacitor which corresponds to that difference 
since it is the adjustment capacitor 26 and juxtaposition with the configuration of having connected 
two or more capacitor 28n for adjustment as this operation gestalt shows to drav^ng 1 and the 
capacitor of the main adjustment capacitor 26 is immobilization. Since the amoimt of adjustment 
capacitors becomes large, a frequency becomes low and a coil electrical potential difference 
becomes low by this, by setting this as a part for the electrical potential difference of rating, a coil 
current can be increased, it can have and injection power can be enlarged. 

[0023] Therefore, when the board width is changed into a small thing from a large thing, in order to 
maintain a production tonnage, when a bearer rate is made quick, it can prevent that a heated plate 
will be in a low-temperature condition by heating energy shortage. For this reason, heating of the 
plate of size which is different with one kind of induction heating apparatus can be coped with. 
Whenever it adds a capacitor, as frequency-injection power characteristics show drawing 5 , this 
changes from a to b and c, and means that permission maximum energy can always be heat-treated 
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by the way. 

[0024] By the way, the underheat of the standup temperature characteristic of a soaking pit or 
superfluous heating can be coped with by carrying out as follows for using such an induction heating 
apparatus together with soaking pits, such as a gas furnace and an oil furnace, and heating a metallic 
material. That is, in a gas furnace soaking pit, soak temperature is changed with size change of 
heated material. However, in a soaking pit, since the standup property of temperature is bad, when it 
connects a metal plate with small size, for example succeeding a metal plate with large size and 
carries out plate leaping of this to a soaking pit continuously, heating conditions are changed before 
and behind a joint. Usually, in changing into the latter temperature conditions from the former 
temperature conditions, it lowers the temperature of a soaking pit. However, even if a joint reaches a 
soaking pit, since a temperature change is not changed slowly, it adopts the following approaches 
with this operation gestalt. 

[0025] That is, as shown in drawing 6 , before the joint 38 of the thick plate member 34 to precede 
and the sheet metal member 36 following this reaches, temperature-reduction processing is made to 
perform, and at the joint attainment time, as it has been temperature conditions required for sheet 
metal heating, it processes. If it does so, temperature insufficient field 34A will occur in the thick 
plate member 34. It tums out that undertemperature serves as an illustration hatching part. Then, the 
induction heating apparatus 10 which has the configuration shown in the inside of a fUmace or its 
near at dravsdng 1 is arranged, and it heats so that it may become need temperature about temperature 
insufficient field 34A of the board thickness member 34 now. When it lets the plate from which a 
soaking pit is followed and size differs by this pass, generating of the field which had become 
underheat and superfluous heating before and behind the joint part can be prevented. 
[0026] Conversely, when the sheet metal member 36 precedes and the thick plate member 34 
follows, after a joint 38 reaches, temperature up processing of a soaking pit can be performed, and an 
induction heating apparatus can adjust the field which underheat generates in a furnace to optimimi 
temperature. 

[0027] As explained above, according to the induction heating apparatus 10 concerning this 
operation gestalt The heated member from which size differs can be heated by rated operational 
status with the same equipment. When heat-treating the heated member from which size differs 
continuously, even if it is going to maintain an equal processing tonnage and bearer rate conditions 
change about a greatly different broad plate of voltage-cxirrent matching of a load circuit, and a 
narrow plate It can prevent that the throughput of the ingredient of another side decreases 
remarkably. 

[0028] Moreover, generating of the underheat part in the case of heat-treating the heated material 
from which the temperature conditions of a soaking pit are changed and size differs can be prevented 
by using the induction heating apparatus concerning this operation gestalt as an auxiliary heating 
means of soaking pits, such as a gas furnace. Therefore, proper heating of the plate from which the 
board width differs can be continuously carried out by using the high induction heating apparatus of 
temperature control nature as an auxiliary heating means of management of standup temperature. 
[0029] 

[Effect of the Invention] As explained above, while connecting the capacitor for adjustment to the 
adjustment capacitor and juxtaposition which use a resonance mold inverter for a power supply 
section, and perform adjustment with a heating coil according to this invention Since it considered as 
the induction-heating equipment configuration which formed the switching means of an energization 
circuit in said capacitor for adjustment, switched said switching means corresponding to the class of 
metal plate for heating, and enabled modification of adjustment capacitor capacity Induction heating 
of the heated material of different size can be continuously carried out with the same equipment. 
[0030] Moreover, the temperature control of the soaking pit accompanying size change of the metal 
plate for heating invested in the soaking pit of a gas furnace and others is performed before 
attainment of a size-change part, or after attainment. By carrying out adjustment heating of the 
imderheat field accompanying a temperature control with the induction heating apparatus of the 
above-mentioned configuration, and having made soak heating When the temperature conditions in 
the case of heating the ingredient from which size differs with a soaking pit are changed, an 
induction heating apparatus will assist the badness of the standup nature of temperature, and the 
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effectiveness which can be heated to temperature proper on the whole including a size change part is 
acquired. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 4] 




100M 



[Drawing 5] 




mm^ 



[Drawing 6] 
(1> 




34 36 



(SO 
TC 





"TT 

( 38 



7 

34 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/15/2006 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publlcation number : 2002-367763 
(43)Date of publication of application : 20.12.2002 



(51)Int.Cl 



H05B 6/10 

C21D 1/42 

C21D 9/60 

// H02H 7/48 



(21) Applicatjon number: 2001-176919 

(22) Date of filing : 1 2.06.2001 



(71) Applicant : MFTSUI ENG & SHIPBUILD CO LTD 

(72) Inventor : NANBA HIDEYUKI 

UCHIDA NAOKI 
KAWANAKA KEIJI 



(54) HIGH FREQUENCY INDUCTION HEATING DEVICE AND HEATING METHOD USING THE SAME 

(57)Abstract: ^. 
PROBLEM TO BE SOLVED: To prevent a drastic decrease in treatment % ,n ^ 

volume of one material by designing of a power supply device with a ^ 
standard set on another material, concerning broad and narrow plates with $ ^ ^ 

large difference in voltage and current matching of a load circuit. S "S. : r-^-^'Jojif^A'w^ vot 

SOLUTION: A resonant inverter is used at a power source part, an 

acljustment capacitor 28n is connected in parallel with a matching ^ - . 

capacitor 26 carrying out matching with a heating coil, and at same time, a 
switching means 30n of conducting circuit is fitted to the adjustment 
capacitor. Capacity of the matching capacitor is to be variable by 
switching of the switching means according to kinds of metal plates as 
heating objects. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C): 1 998.2003 Japan Patent Office 



(19)B*B4^ffFj? (JP) 02) ^ ^ 1^ ^ ^ (A) (ll)#fFaiB4iM»# 

#^2002-367763 
(P2002 -367763A) 

(43)41^118 ^«im2^20B (2002. 12.20) 



©1) Intel' 
HO 5B 
C2 ID 

// H 0 2 M 



6/10 
1/42 
9/60 
7/48 



3 8 1 
10 1 



F I 

H0 5B 6/10 
C 2 1 D 1/42 
9/60 

H0 2M 7/48 



f-7a-r(##) 

381 3K059 

E 4K043 

10 1 SHOO 7 
A 





KS2001 - 176919( P2001 -176919) 


(71) USA 


000005902 












W^msm 6 ^ 12 B (2001. 6. 12) 












































nillJl^^r^3TSl#l« =#j&» 














(74)'reaA 


100091306 








^m± «± 3c- (^1«) 











(54) {3tm<o^m} vmmtmm^itxfz.n'&m^^itiDmiim 



(57) [Sti)] 

ffi=i>7=>-9-2 8 n^gglf -Stttl::. fJIBISSffla 




(2) 



^BB 2002-367763 



=1 -f i: <DS^ * ff 3 tSROMJimtt * *it=S* a >T 

[0001] 
[0 0 0 2] 



[0 0 0 3] ajs$ii»l4A<at^4,ot urg|^iini»gM 

iiiS-B-Si:, *fia«Sf=yi-iaA*+t-5/^'7-*</h$ 
*1•©a*o!»ttl-fel^•Ctt. jI^SII*^«^lK*^^■CL^f=. 

[0 0 0 4] 

-f ©-flftWff AS* w (k 

[0 0 0 5] LfcA<-3-c. te*tro*a8ft^'f >-c(0«isa 

(0*5 lcS«a Am* A<Ste<Dg:*:miE t? * -r > ^ 
[0 0 0 6] :t:nmit. ±SS«t*a)Pa^S^I=SgL, s 

«ssis*isti-r-5fc«>. •te^a>««o«iaaA< 

S U < M'> LT L* 5 1 5 BBH* -S C t ©t? # 

■i>SI^*□^g®^^i«•ri.c:<!:^aWi:Lrt^-5, iSffi 

mo^mo^tmiz^i^x, mmtaiSi&mzinf^nm^ 

[0 0 0 7] **X<p»Efi:OJ^!»ip{crM'if-5>fii3S 



(3) 



^Bg 2002-367763 



mjEuam^^ :itii<v^ imm^m ^mmn istfyt 

[0 0 0 8] 

•9-ta65iJI=HSffl3>7^:/-9-$««|-r-5i:tt(=. SJIB 

[0 0 0 9] :$i%m~m^mmmmmmit. mm 
[0 0 10] *^Mlc«*@|^llos»^a^fflt^fc^lDl!ft:^ 

[00 11] *fc. ^X^-t-©ffi051Sl»iP-^«!A*n-5 

[0 0 12] ±^mmiz^*ni. )sam=i'<Mz^ix^n 
i!>i>i^{tmE.a>mmzjSBn>m:f3mmi^Mv^. ts. 

[0 0 13] 

m.ii^ifztii:mi^tzmm:^i^<Dm:»6f3mt&mmi:, m 
BS#gaLo-5. BaaicKM-r-s. 011*, *ssi8<»si 



ff^gnc^-gsm^Misassi oil, m^gm 2^, 

J:or::f' J i^IslK^f^fieUfcgSSElHlK-e&SIIIS^BlSlS 

1 6$:»U. ^^M^^SPI 6(=3ESS«IS1 S^^^L 

TL>*. -t-LT. ma^fipi eom^miztt, ^m')7 

* it5>jma L fciajb^ e. « ^ y i>mmz * o tj^js l 
[0014] -r>/<— ^'2orotb*<iii-sSLf=MiSf3 

fc-5AnJ»a-f ;U2 2^^LTL^i), -f-LT. JliDSfta-fVU 

2 2 t-ea5M?^S?fflStnL2 4i:ici±. S^a>T^>-9-2 
6A<M5iJI-^eiLT$>or, *PSR=i-f ;U2 2i:S^=i> 
^>-y-2 6i:l=J:or3fe5imfiSK*JKfiEL-CL^*, "T 

i3:t>*>. mmmW:a>m-^. -r>/<— s»2oi4. Msij^fi 

[00 1 5] wC-c. ^!&]^j!S(=«g«ej9tt]|»Sgai o 
KrlHS^3>7'>-9-2 6tafe5iJlc, -V^liyg^a 
L-C<D«li6$'&-ra»(DiaSffl3>^>-9-2 

8n (n=1.2. ) $S^UTl^-5. MSBiSS 

ffla>-?>-9-2 8 n'^aSEKtOX-fry^v-y^SS O 

n {n=1.2. ) ^aitrfcy, *n!»*f^*gt5<DS 

SI-S^lSLrMIBX-r •y5^>y#®3 O n$«Ig|;iTS 
^=i>Tr>-9-Sfi$SSRrfi64:LTl^-6. ::©X-f-y5^ 
>-i/¥e3 O n $SS?WICfti!|S:i+^,fcif)0)3 > h P- 
^3 2*<Slte.tlTfcy, 3>hP— ^3 2fl)Ji'^(Cj: 

o-cas?$*tfciafiffl=i>T>-9-2 8 nAtitBittasic* 

y, inS»3 'fyu 2 2 a)S^4r-\'/<->5f*IE;l-5Ci:*<-e 

[00 1 6] 3M5£ttiaf^gp«i:-r'S.li^l--:>t^r 
=1 > h P— ^ 3 2 1= J: y lE$:^r-V/<*>5» $3ES-r-6l=l* 

to, *D!»=i'r;U2 2(4, 02lc5^r<fc3l=. 1^ — >i: 

»«3 4©mfias«i=aA-e#-5x^«;u4FSBs 

W/ c m2(4. 

[»1] 

S 1 

[»2] 

8mhfa/A^-8m(q/A) 
^ cosh(iVA;-l-oos(a/A) 



(4) 



#182 002-367763 



[»3] 



[0 0 171 ccT*. =i^)i^m3iLt^-cj\.mE,a>Mm 
it. 

[»4] 

[0 0 18] sa»ikc. L<DBi«(*. 

[ft5] 



loc 



1 



xCxV 



■(f)' 



[0 0 1 

mi} 



9} ^Xiz^ 6^^ 1 StfcftA-r-S^. 



Wfcm^ac 



L 

[0 0 2 0] a-f ;U;t)<iaSCOii^l±. L;i<-^Tfe^ 
^it f >!)</h*</d:y. ^(7>SS. 3Slr:^f msSESSS!? 

[002 1] s«as»«-r<ft?*»'<>/<~^(z> 

ilCRI*0 4|z:^-rcfe3l::ftoTl>'5o -r>a:*5^. V=1 
O 0%CD<i:^|ckW= 1 O 0%£f#'&C«tA<-e*-5o 

[»8] 



^A^-rntf. cfi^sf'So Lfc/)<oT. c^siasi 
s ^ c <t # <D -e ft 4 o 

[0 0 2 2] Lfr;b<or. =3 > h P— ^ 3 2 [Cfi. 

ttfflAAiT^-^i: LrA:^L. C*t|cS-:5i>rje^SJ5:a 
A/^':?-W/cm2$a[a$-lJ:-6, Ctt(cJ:y. ±15^ 

S^a >7^>-9-2 6 <!:M^JlcHSffl=i>ii=>-9-2 8 n ^ 

>-t^2 6 n ICj^JS-r-SX-f *V^>^^K3 O n ^:i->B) 

#<«:-Drja;ftiiaA<«<3S:y. =i>r;i.«mM«<3fe«(7> 
r*. c:+i$^1S(DmiE5^ictg^-r'5ct(cj;y=i-<;um 

[0 0 2 3] LtcTb^oT. tel|lM/)^:*:^l^^>a);^)^t>/^^l^ 
3l3$JS$a< LfciS*. ^J^f»x:^;^:¥^:F£^Ccfeyt^^ID^ 

tit. =i>7^>-9-$*ofl[f ^trt/fcsaR-aA/^'^- 
fcK^g^x :^;u:^<7) ^ z 5 xmm9i^mx ^^Zt^M 
[0 0 2 4] <!:;z^T'. :z(D^5tiimmmm^m.^i3:^ 

ffia>lt*»J:*<y^1±;5<SL^CD•Tf. «!l^(*-9-^Xa>**l^ 

[00 2 5] -r^^ft)^. 116lz:^-rj:3fc. ^fefrf-SI? 
ffiSP«3 4 t CtllCjSS<SffiSP*t3 6a)J8^B 3 8*<ilJ 

miSimm\z^m:tji'^m^v^tt6i'oxi^^^o\z9mrt 

-So •^■5-r^i!:ISffiSP«3 4|Cig®^£MllE3 4A;!»<^ 



(5) 



^IB 2002-367763 



-5, ^ZV. iPrt4.L<(*-e<75jfi^(c0l ir^Lfc 
^W-r-g>SI«ftl^^Ml O^EML. C+l-e1fiJlSP*t3 
4 <DaffiTfi«l« 3 4 A * j&Safii JjC-i. J: 5 l=»lj!ft^ 

S-V>iaf!l*nf»<!: jS: oT t^fc^il*<Dfl±^ BJ±-r -5 C t A< 

[0 0 2 6] ffil=»tEgp«3 6*<5feff LT. J5ffiS5«3 
4A<^fiJ-ri)li^(c(i, Si^S 3 8A<iiJjiLfc^tCl^f» 

^^ttlSftSISl:: J: o T fiSaJS^-^N&t- ^:zti><V^ 
i>, 

[0 0 2 7] Ja±Si*Lf=J:5l=. ^S^aUKffil-fiSSlI 

[0 0 2 8] ^fc. *SIJfi}^igic«i.g|i9Jn8ft&a^*- 
y. X(om'5:•5a^*o^ift«• 
!!»sa^fflt>^ c 1 1= J: oTtsiiaroM'S^«*t*aaL 
■c JSiEftissi-r -S c t ^ ^ (© -e § . 

[0 0 2 9] 



-r x<Dajosft«sina LTi^-osie-eBStsinsft-r 5 

[0 0 3 0] *f=, **XJF^-©fl6a)l^l8ftJ?->aA**iS 
ai«63*Siifeatta)-9-'f XSE Jgl- # 5 J*lS!&*P<7)a«iS!S ^ 
X^MMRfTOJiiliSJ^lfiFt L < liiil^KimicfrLV 3 

J: y ilS*Dj»LTlQ^3!lP!»$JS-r J: 5 1- LfcC i: lc<fc 

^ft$IEx.fc^#fc. ;BJtroj2:*,±7!><yi±<DS$$g|« 

[@soe;m>'c;iit^] 

-5. 

[S2i ftiSfta-r^ugp^j-ro^aHTjfci). 

[04] e^3!inai^sa)=n';uBffitaA/<'7— tojli 

[0 6] mmmnimimmi^t^nk-^<n^m^(j>^m& 
[^-9<oiaii] 

10 K^Ao^^a. 12 massis. 14 

-n.^^'om. 1 6 ussssss. 1 s sess 

SaS, 20 -f>/<— ^i. 22 *aSfta'f;u, 

2 4 MSBSta. 2 6 S^=i>7=>-9-. 2 8 

i=I>-?>-9-, 30n "j=f--><^ 



3 2 =i>|-D— ^. 3 4 J5tEa*t. 

3 6 aitRSUfl-, 4 0 S^filJ. 



[01] 



[0 3] 





(6) 



i^BB 2002-367763 




(72)S6M# ill* 3K059 AA07 AB26 AD02 AD05 AD19 

|5gU4ll51frfi5 3Ta 1 S 1 H^atfiS C019 CD40 

»iA^^^mm»mP^ AKOAS AAOI CA04 EAOS FAOS FA12 

5H007 AA07 BB04 CAOl CB02 CB05 
CB09 CC09 DA03 



